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in no way descriptive, and therefore could not 
serve as a text-book. Indeed, it seems rather 
to partake of the “cramming - ” nature, and would 
tend to make physics appear to consist of a series 
of mathematical formulae. Still, provided that it 
does not lead students to neglect the experimental 
side of physics, the book will probably be found 
quite useful. 

(5) This is a little paper-covered pamphlet con¬ 
taining descriptions of some forty simple experi¬ 
ments in heat, and, although small, is well printed 
and arranged. The diagrams all represent 
sections of the apparatus, and are free from 
elaborate details. This is a good feature, for, as 
the author points out, it will encourage the reader 
to do the same in his practical records, instead 
of wasting time over sketching the exact appa¬ 
ratus—a thing which but few students can do 
well. 

(6) It is not often that there appears a physical 
text-book so generally good as this one of Mr. 
Wagstaff. It is the outcome of the author having 
been persuaded to publish a book comprising the 
notes of his lectures at Oundle School, and he 
is to be congratulated on the result. Not only 
is the treatment obviously based upon experience 
in teaching the subject, but the descriptive work 
and the methods of explaining those parts of the 
theory which present difficulties to the average 
student have an originality which is very refresh¬ 
ing. Besides this, all the diagrams and plates 
are excellent, and these features, together with 
the good printing of the text, give the book a 
general appearance which is very pleasing. One 
or two criticisms may be made. These, however, 
detract but little from the value of the book. The 
first is with reference to the definition of the 
ampere in terms of silver deposited during elec¬ 
trolysis. One knows, of course, that it is so 
defined by law, but it cannot be clear to a student 
why the special amount, 0001118 gram per 
second, is chosen. In fact, we disagree entirely 
with the position which the author advocates in 
his preface, viz., that it is desirable to begin 
teaching current electricity using direct reading 
instruments such as ammeters, instead of by 
means of the tangent galvanometer, which, be¬ 
sides having a mode of action which is simpler 
than that of an ammeter, serves also to measure 
the current absolutely. 

In the second place, the study of electrostatics 
and magnetism ought to be taken earlier than it 
is in this book. The book opens with a very short 
chapter on magnetism, then proceeds with current 
electricity, and the treatment proper of magnet¬ 
ism and statical electricity is not reached until 
half-way through. It would, however, be possible 
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for these chapters to be read first, and the objec¬ 
tion would thereby be partially removed. In any 
case, it is not of great importance, and the book 
is to be thoroughly recommended. 

(7) This book, also, is well produced, and deals 
with a subject somewhat neglected. Although the 
treatment is not advanced, it comprises a wide 
field, including the important subjects of achro¬ 
matism, thick lenses, and optical instruments. 
There are frequent examples which will, no doubt, 
be useful for training the students. It is quite 
certain that there has been for some time an 
opening for a book of this kind, and the present 
volume is well fitted to supply the demand which 
exists. In fact, students of the subject of light 
would be well advised to read this volume in con¬ 
junction with their text-books of physical optics; 
and those who intend becoming optical instrument 
makers would benefit greatly by studying it. 


OUR BOOKSHELF. 

(Edema and Nephritis: a Critical, Experimental , 
and Clinical Study of the Physiology and Patho¬ 
logy of Water Absorption in the Living Organ¬ 
ism. By Prof. M. H. Fischer. Second edition. 
Pp. x + 695. (New York: J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1915.) 
Price 215. net. 

This is the second edition of a work which has 
already attracted some attention in the physio¬ 
logical world. The author’s main theme is that 
dropsy is not due to disorders of the circula¬ 
tion, or to changes in osmotic processes, 
but is wholly produced by the tissues them¬ 
selves sucking up water from the blood, and 
that increase in acidity of the tissues is the 
sole factor in their being able to attract more 
water into their colloid structure. The main 
experiments upon which this theory depends were 
performed by placing dead frogs’ legs and pieces 
of gelatin in fluids of different composition and 
reaction. Even the swelling which occurs in a 
limb when reflux of blood from it is prevented 
by occluding the veins is explained on the acid 
theory. Addition of such salts as sodium chloride 
to the experimental fluid lessens the amount of 
swelling; yet it is well known that excess of such 
salts favours dropsy during life. This is ingeni¬ 
ously explained by saying that the excess of salt 
lessens vital oxidative processes, and this leads to 
formation of acid, and therefore indirectly to 
oedema. The only piece of evidence advanced in 
favour of this view' is that rabbits on an excessive 
salt diet become cyanotic; an impartial observer 
might quite reasonably argue that cyanosis may 
be the result of the dropsy. 

Prof. Fischer argues that disturbances of the 
circulation cannot be the cause of dropsy because 
in his dead frogs or strips of gelatin, no 
circulation was going on at all, and yet they 
became dropsical. Acidity may be, and probably 
is, one cause in oedema-production; but this is a 
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very different thing- from maintaining- that it will 
explain everything; one might just as well search 
for a universal pill which will cure all the ills to 
which human flesh is heir, W. D. H. 

The Chemistry of Paints and Painting. By Sir 

A. Church. Fourth editioh. Pp. ix + 387. 

(London: Seeley, Service and Co., Ltd., 1915.) 

Price 7-v. 6 d. net. 

The facts that this is a fourth edition, and that 
the author has been before the world for more 
than fifty years as a student of the subject on 
which he writes, are sufficient reasons for wel¬ 
coming it with respect. But the volume itself 
fully justifies its existence, and it is difficult, if 
not impossible, to suggest any change in it that 
would better fit it to serve the purpose for which 
it was originally issued. The temptation to use a 
material that facilitates or immediately improves 
one’s work without due regard to its lasting quali¬ 
ties is always very strong, and especially is this 
the case with those who are so absorbed in the 
study and practice of pictorial art, that the scien¬ 
tific aspect of their work becomes distasteful to 
them. But it is not right to accept ignorantly the 
opinion of the salesman, however honest he may 
be, or to trust to a few superficial experiments 
made by one’s self or one’s friends. The author 
deals with painting grounds, vehicles, varnishes, 
pigments, methods, and results, giving just such 
details concerning them as the artist wishes, or 
ought to wish, to know. 

The previous edition of the treatise was trans¬ 
lated into German and edited by Prof. Ostwald, 
who added a few paragraphs. The author has 
incorporated the substance of these in the present 
edition, definitely indicating such paragraphs, 
and adding to their value by comments of his 
own. He gives, in short, the results of probably 
all those who are known to have systematically 
tested pigments for permanency, and usefully, 
and we think fairly, criticises the methods and 
results of these investigators. The preservation 
and restoration of pictures receive due attention, 
and throughout the volume the style of the author 
is such that a previous acquaintance with scientific 
principles and nomenclature is not necessary for 
the understanding of it. 

Machine-shop Practice. By W. J. Kaup. Pp. 

xii + 199. Second edition. (New York: John 

Wiley and Sons, Inc. ; London : Chapman and 

Hall, Ltd., 1914.) Price 5s. 6 d. net. 

In this little book will be found descriptions of the 
hand- and machine-tools employed in an up-to- 
date workshop, together with clear instructions 
for their use. The author has desired to lead 
the pupil in the shop to think, and not merely to 
do. For this reason the why of each step or 
operation is emphasised as much as the how. 
The function of college workshops is to fami¬ 
liarise students with the working properties of 
the materials employed and with the tools in 
general use. Such information cannot be ade¬ 
quately obtained from any book, but a book may 
foe very useful for the purpose of supplementing j 
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the verbal explanations of the instructor. It is 
not easy to make other than mental notes in the 
course of workshop practice, and it is often in¬ 
convenient to pull a machine, or part of a machine, 
to pieces for the purpose of explanation. 

The book before us will be found to be very 
helpful in such matters. Probably the most note¬ 
worthy feature in it is the clearness of the illus¬ 
trations. Where most books of the kind contain 
merely half-tone illustrations of machines (gener¬ 
ally from makers’ catalogues), the author has 
given perspective line drawings, and has named 
the parts clearly on the drawings. These draw¬ 
ings will be found to be of much value, even when 
the machine installed in the students’ workshop 
differs in detail from that in the book. Nomen¬ 
clature is not so serious a barrier in this volume 
as in some American books. We can heartily 
commend this book to workshop instructors. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Age of the Earth. 

While reading through Dr. F. A. Lindemann’s 
defence of Lord Kelvin’s estimate of the age of the 
earth, I was reminded that in spite of the sympathetic 
spirit in which he always entered into any discussion, 
he would never allow the least doubt to be thrown on 
the correctness of his estimate of the earth’s age. 
Yet it is open to several objections : he ,assumed that 
the solidified crust, as it was being formed, would sink 
toward the centre of the earth until it was solid 
throughout, whereas there can be no doubt about its 
core being so heavy that the crust material could not 
possibly sink. He also assumed a diminishing rate 
of cooling, whereas the greater portion of the earth’s 
surface is covered by water the bottom temperature 
of which must have been practically constant for 
millions of years. He also cuts down the temperature 
in the earth’s centre from 410,000° F., which it would 
be according to his assumption, to 7000° F.; whereby 
the available heat is reduced enormously. However, 
if radio-active processes can supply the earth’s radia¬ 
tion losses there is no need to deal with the older 
question. 

I notice that Dr. F. A. Lindemann draws the con¬ 
clusion that the sun’s radiation just compensates the 
amount lost by the earth, but this is not correct. 
The earth’s loss is estimated from the known tem¬ 
perature gradient in the earth’s crust; it is a net loss 
over and above any possible interchange of heat with 
the sun. Then, also, Dr. Lindemann limits the 
earth’fe age by the sun’s age, but amongst the several 
possible sources of its heat supply he does not even 
mention the heat-producing power of a meteoric bom¬ 
bardment. Yet, as I have shown in my work, “ Unity- 
in Nature,” in the chapter on matter (pp. 85-92), it 
is not at all unlikely in comparatively recent 
time the sun may have passed through a large cloud 
of heavy meteoric matter. One effect of a compara¬ 
tively slight addition of heavy meteoric matter would 
have been to increase its density from, say, i-oo to 
1-38, and the other effect would have been to raise the 
sun’s surface to such a high temperature that it 
would have evaporated and formed an atmosphere 
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